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METHODS AND SYSTEMS FOR CONTROLLING THE DISPLAY OF 
INFORMATION AT AN AIRCRAFT FLIGHT DECK 

TECHNICAL FIELD 

[0001] The present invention is directed generally toward methods and systems 

for controlling the information displayed at an aircraft flight deck. 

BACKGROUND 

[0002] Modern commercial aircraft make extensive use of computer systems to 

control aircraft behavior, plan and execute flights, and display information to the 
pilots during flight operations. Figure 1 illustrates a flight deck 40 of a Boeing 777 
aircraft having a forward instrument panel 46 and a control pedestal 45 configured 
in accordance with the prior art. Instruments 44 and display screens 20 are 
distributed over the forward instrument panel 46 and the control pedestal 45 for 
easy access by the pilots. The display screens 20 can include primary flight 
displays (PFDs) 21, an engine display 27, and three multi-function displays 
(MFDs) 22. The MFDs 22 can present additional aircraft flight information, 
including navigation displays 30, aircraft checklists, communication displays, and 
system status information. 

[0003] Additional instrumentation is presented at a mode control panel (MCP) 41 

positioned on a glare shield 42 of the flight deck 40, and at control and display 
units (CDUs) 47 positioned on the control pedestal 45. The glare shield 42 can 
also include a display select panel 48 having three display switches 59, one for 
each of the MFDs 22. A series of selector switches 60 each identify one type of 
available information to be displayed at the MFDs 22 (e.g., one selector switch 60 
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identifies the electronic checklist, another identifies the navigation display, and 
still another identifies the communications display). 

[0004] In operation, the pilot first depresses one of the display switches 59 to 

select a particular one of the MFDs 22. Then the pilot presses one of the selector 
switches 60 to determine what type of information will be displayed at the selected 
MFD 22. One drawback with this arrangement is that, on occasion, the pilot may 
press a selector switch 60 without realizing that a display switch 59 had 
previously been selected and that the previously selected display switch 
corresponds to an MFD 22 other than the one the pilot wishes to control. 
Accordingly, it may take additional time for the pilot to first determine that the 
appropriate display switch 59 must be pressed before pressing a corresponding 
one of the selector switches 60. 

[0005] Another feature of the arrangement described above reference to Figure 1 

is that while the display screens 20 provide all the information the pilots require 
for flight operations, pilots are continually seeking additional information and 
additional flexibility and predictability in the way the information is presented. 
Accordingly, it may be desirable to provide the pilot with additional information 
and additional options for displaying the information. 

SUMMARY 

[0006] The present invention is directed toward methods and systems for 

displaying aircraft operations information on board an aircraft. A method in 
accordance with one aspect of the invention includes receiving operations 
information and presenting a first portion of the operations information over a first 
area of a display medium, the first area having a first size. The method can 
further include receiving a signal corresponding to an instruction to increase a 
fraction of the display medium occupied by the operations information, and 
presenting at least the first portion of the operations information over a second 
area of the display medium. The second area can have a second size greater 
than the first size (e.g., double the first size). 
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[0007] An apparatus in accordance with another aspect of the invention includes a 

first selector portion having a plurality of first settings, with individual first settings 
corresponding to categories of aircraft operations information. A menu display 
can be operatively coupled to the first selector portion and can be configured to 
present groups of selectable options, with individual groups corresponding to 
individual categories of aircraft operations information. The apparatus can further 
include a second selector portion at least proximate to the first selector portion, 
with the second selector portion having a plurality of second settings. Individual 
second settings can correspond to individual selectable options presented at the 
menu display. In particular embodiments, multiple first and second selector 
portions can be paired, with each pair dedicated to a different display medium. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is partially schematic illustration of a flight deck having displays 
and controls configured in accordance with the prior art. 

Figure 2 illustrates a system for controlling displays on an aircraft in 
accordance with an aspect of the invention. 

Figure 3 illustrates a flight deck having displays configured in accordance 
with an embodiment of the invention. 

Figure 4 illustrates displays and corresponding selectors in accordance 
with an embodiment of the invention. 

Figures 5A-5B illustrate details of a selector and display portion configured 
in accordance with an embodiment of the invention. 

Figures 6A-6G illustrate information presented at aircraft displays in 
accordance with further embodiments of the invention. 

Figures 7A-7B illustrate flow charts corresponding to methods in 
accordance with embodiments of the invention. 
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DETAILED DESCRIPTION 



[0015] The following disclosure describes systems and methods for displaying 

aircraft operations information aboard an aircraft. Certain specific details are set 
forth in the following description and in Figures 2-7B to provide a thorough 
understanding of various embodiments of the invention. Well-known structures, 
systems and methods often associated with displaying information have not been 
shown or described in detail below to avoid unnecessarily obscuring the 
description of the various embodiments of the invention. In addition, those of 
ordinary skill in the relevant art will understand that additional embodiments of the 
present invention may be practiced without several of the details described below. 

[0016] Many embodiments of the invention described below may take the form of 

computer-executable instructions, such as routines executed by a programmable 
computer (e.g., a flight guidance computer). Those skilled in the relevant art will 
appreciate that the invention can be practiced on other computer system 
configurations as well. The invention can be embodied in a special-purpose 
computer or data processor that is specifically programmed, configured or 
constructed to perform one or more of the computer-executable instructions 
described below. Accordingly, the term "computer" as generally used herein 
includes any processor and can include Internet appliances, hand-held devices 
(including palm-top computers, wearable computers, cellular or mobile phones, 
multiprocessor systems, processor-based or programmable consumer electronics, 
mini-computers and the like). 

[0017] The invention can also be practiced in distributed computing environments, 

where tasks or modules are performed by remote processing devices that are 
linked through a communications network. In a distributed computing 
environment, program modules or subroutines may be located in both local and 
remote memory storage devices. Aspects of the invention described below may 
be stored or distributed on computer-readable media, including magnetic or 
optically readable computer disks (e.g., removable disks), as well as distributed 
electronically over networks. Data structures and transmissions of data particular 
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to aspects of the invention are also encompassed within the scope of the 
invention. 

[0018] Figure 2 is a schematic illustration of an aircraft 201 having a system 200 

configured to display and receive information in accordance with an embodiment 
of the invention. Portions of the system 200 can be housed at a flight deck 240 of 
the aircraft 201 for access by an operator (e.g., a pilot). In one aspect of this 
embodiment, the system 200 can include input/output devices 213 via which the 
operator and can provide information to a computer (e.g., a flight guidance 
computer 210). Information can also be provided to the flight guidance computer 
210 via subsystems, including sensors. 

[0019] The flight guidance computer 210 can include a flight management 

computer, autof light computer, autopilot and/or autothrottle and can be linked to 
one or more aircraft control systems 202, shown in Figure 2 as a lateral motion or 
roll control system 202a, a vertical motion control system 202b, and an airspeed 
or engine control system 202c to control the aircraft direction, altitude and speed. 
The flight guidance computer 210 can include a memory 21 1 and a processor 212 
for processing the information received. The information can be presented to the 
operator at a plurality of displays 220. The system 200 can include other 
computers and/or subsystems 214 that control additional functions and/or 
supplement functions carried out by the flight guidance computer 210. These 
functions can include navigation functions, communication functions, electronic 
checklist functions, among others. The other computers 214 can be linked to the 
flight guidance computer 220 and the input/output devices 213, including the 
displays 220. The amount of information presented at each display 220, the 
display area occupied by the information, and the particular display 220 at which 
the information is presented can all be controlled by the operator in an intuitive 
manner. Accordingly, the operator can view information and change the type of 
information presented at the displays in a manner that is more complete, more 
flexible and yet simpler than methods available with existing systems, as 
described below. 
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[0020] Figure 3 illustrates further details of an embodiment of the flight deck 240 

described above. The flight deck 240 can include forward windows 339 providing 
a forward field of view from the aircraft 201 for operators seated in a first seat 
343a and/or a second seat 343b. In other embodiments, the forward windows 339 
can be replaced with one or more external vision screens that include a visual 
display of the forward field of view out of the aircraft 201 . A glare shield 342 can 
be positioned adjacent to the forward windows 339 to reduce the glare on one or 
more flight instruments 344 and displays 320 positioned on a control pedestal 345 
and a forward instrument panel 346. The glare shield 342 can also house a mode 
control panel (MCP) 341 positioned above the displays 320. The displays 320 
can include primary flight displays (PFDs) 321 that provide the operators with 
actual flight parameter information (e.g., flight attitude, airspeed and altitude), and 
multifunction displays (MFDs) 322 that display other operator-selectable 
information. 

[0021] Figure 4 illustrates further details of embodiments of the displays 320 

described above, along with selectors 450 for controlling the type of information 
presented at the displays 320, and the manner in which the information is 
presented. The displays 320 can include two PFDs 321 (shown as a first PFD 
321a and a second PFD 321b). The PFDs can present an attitude indicator 423 
superimposed on airspeed indicator 431 and an altitude indicator 432, along with 
a small plan view map 424, which indicates the aircraft's current direction. The 
primary flight display 321 can also include a clock and ATC uplink message box. 

[0022] The displays 320 can further include three MFDs 322, shown as a first or 

left MFD 322a, a second or right MFD 322b, and a third or lower MFD 322c. Each 
MFD 322 can have a first portion 425 (shown as first portions 425a-425c) and a 
second portion 426 (shown as second portions 426a-426c). In one embodiment, 
each portion 425, 426 can occupy approximately half the display area available at 
each MFD 322, and in other embodiments, the portions can occupy different 
fractional amounts of the available display area. In any of these embodiments, 
the information presented on one portion can be entirely independent of the 
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information presented in the other. In other embodiments, the two portions can be 
combined to display information in a larger format. The manner in which the 
information is presented can be controlled by the selectors 450, as described in 
greater detail below. 

(0023] The selectors 450 can include MFD selectors 452 (shown in Figure 4 as 

first MFD selectors 452a, second MFD selectors 452b, and an alternating MFD 
selector 452c). The first MFD selectors 452a can be operatively coupled to the 
first portions 425 of the MFDs 322 and the second MFD selectors 452b can be 
operatively coupled to the second portions 426 of the MFDs 322. For example, a 
first MFD selector 452a can be operatively coupled to the first portion 425c of the 
lower MFD 322c, and a second MFD selector 452b can be operatively coupled to 
the second portion 426c of the same MFD 322c. Additional second MFD 
selectors 452b can also be coupled to the second portion 426a of the left MFD 
322a, and to the second portion 426b of the right MFD 322b. 

[0024] In one embodiment, the arrangement for the first portions 425a, 425b of the 

left and right MFDs 322a, 322b can be different than the arrangement described 
above for the lower MFD 322c. For example, the first portions 425a, 425b can be 
arranged so that one portion always presents an engine display 427 (e.g., a 
display of engine operating parameters). An engine display selector 451 can be 
operatively coupled to both the left MFD 322a and the right MFD 322b to control 
which MFD presents the engine display 427. By placing the engine display 
selector 451 at a first setting, the engine display 427 is presented at the first 
portion 425a of the left MFD 322a, and by placing the engine display selector 451 
at a second setting, the engine display 427 is presented at the first portion 425b 
of the right MFD 322b. In this manner, the engine display 427 is always 
presented to the operators, but space remains available at both the left MFD 322a 
and the right MFD 322b to present operator selectable information as well. In 
particular, the information presented at the second portions of each of these 
MFDs 322a, 322b (neither of which is occupied by the engine display 427) can be 
controlled by the corresponding second MFD selectors 452b, as described above. 
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The information presented at the first portion that is not occupied by the engine 
display 427 can be controlled by the alternating MFD selector 452c. 

[0025] Figures 5A and 5B illustrate one of the MFD selectors 452 described 

above, along with a corresponding MFD 322 displays illustrating how the MFD 
selector 452 operates. Each MFD selector 452 can include an inner portion 555 
and an outer portion 556, both of which are independently rotatable about a 
rotation axis 554. The outer portion 556 can include a pointer 558 which can be 
aligned with a plurality of settings 557 (indicated by shorthand textual messages 
in Figure 5A). Each setting 557 can correspond to a category of information 
presented at the corresponding MFD portion 426. For example, "CDU" can 
correspond to a control and display unit display, "COMM" can correspond to a 
communications display, "CHKL" can correspond to a checklist display, "ND" can 
correspond to a navigation display, "SYS" can correspond to a systems synoptics 
display, and "SI" can correspond to a supplemental information display. The 
operator can select which category of information is to be presented at the 
corresponding display portion by rotating the outer portion 556 of the MFD 
selector 452 to the appropriate setting 557. 

[0026] Once the operator has selected one of the settings 557, the system can 

present a corresponding menu display 570 having a plurality of selectable options 
571. The operator can rotate the inner portion 555 to sequentially highlight 
selectable options. For example, when the outer portion 556 of the MFD selector 
452 is on the "SYS" setting, the menu display 570 presents selectable options 
571 corresponding to a variety of aircraft systems. As the operator rotates the 
inner portion 555, successive selectable options 571 are highlighted (as indicated 
by highlighted option 572, "FUEL"). When the operator provides an additional 
signal (e.g., by pressing or pulling the inner portion 555 axial ly along the rotation 
axis 554), the highlighted option 572 is presented at the corresponding portion of 
the MFD. For example, as shown in Figure 5B, the MFD 322 can present a 
graphic illustration of the fuel system. In other embodiments, other devices can 
perform the functions performed by the inner portion 555, in conjunction with or in 
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lieu of the inner portion 555. For example, these functions can be performed by a 
cursor control device (e.g., located at the control pedestal 345 described above 
with reference to Figure 3). 

[0027] One feature of embodiments of the system described above with reference 

to Figures 2-5B is that each MFD 322 can include two independently controllable 
portions. An advantage of this arrangement is that each MFD 322 can present 
more information to the operator without eliminating information already presented 
to the operator. Accordingly, the operator has more information at his or her 
disposal when operating the aircraft. Another advantage of this feature is that if 
one display medium becomes faulty and is unable to present information, more 
options are available for presenting the information because each remaining MFD 
can present two types of information independently. 

[0028] Another feature of the foregoing embodiments described above with 

reference to Figures 2-5B is that each portion of the MFD 322 can have a 
dedicated MFD selector 452. An advantage of this arrangement is that it can 
reduce operator confusion by clearly and visually coupling a particular MFD 
selector 452 with a particular portion of the corresponding MFD 322. 

[0029] Figures 6A-6G illustrate information presented at one of the MFDs 322 

(e.g., the first MFD 322a) in accordance with several embodiments of the 
invention. In an embodiment shown in Figure 6A, the first portion 425a presents 
the engine display 427. The engine display 427 can include an "EICAS" display 
containing standard engine operating data, engine alert instrumentation and other 
related data. The second portion 426a can present a navigation display 630, 
indicating aircraft heading and track relative to a compass rosette. In Figure 6B, 
the engine display 427 has shifted to the second MFD 322b (Figure 4), allowing 
the operator to select different information to be presented at the first portion 
425a. The operator in this case has selected supplemental information (SI) to be 
displayed at the first portion 425a. The menu display 570 associated with this 
category of information presents selectable options 571, including a highlighted 
option 572 corresponding to a camera view of the galley area, which appears at 
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the first portion 425a. The operator has selected the second portion 426a to 
present a navigation display 632, including a vertical situation display 632, that 
indicates the track of the aircraft over the terrain below. 

[0030] In Figure 6C, the operator has selected to display a checklist 633 at the 

first portion 425a, and a navigational display 630 at the second portion 426a. In 
this particular embodiment, the operator has selected a preflight checklist for 
display at the first portion 425a, and a map that indicates, in color-coded contour 
fashion, the terrain below the aircraft along the upcoming course. The capability 
to present the terrain display can be installed in the aircraft at the option of the 
owner. In Figure 6D, the operator has selected the first portion 425a to present a 
communication display 634 (in particular, an ATC communication display). The 
operator has selected the second portion 426a to present a plan view navigation 
display, presenting the aircraft, the upcoming course and surrounding waypoints, 
but without the compass rosette shown in Figures 6A-6C. 

[0031] Figures 6E and 6F illustrate the MFD 322a after the operator has selected 

both the first portion 425a and the second portion 426a to present the same 
information, in accordance with an embodiment of the invention. In this particular 
embodiment, the operator has selected both portions 425a, 426a to present a 
navigation display 630 along with a vertical situation display 632. Accordingly, 
the MFD 322a presents an enlarged compass rosette and an enlarged vertical 
situation 632 display, each of which cover both the first portion 425a and the 
second portion 426a of the MFD 322a. An advantage of this arrangement is that 
the combined display can present more information than a single "half width" 
display. For example, the combined display shown in Figure 6E can present an 
approximately 121 degree compass rosette, while the half width map shown in 
Figure 6B presents an approximately 90 degree compass rosette. Aspects of the 
vertical situation display 632 may also be easier to read when presented in the 
larger format shown in Figure 6E. The operator can also view weather 
information (e.g., color-coded contours 636) by activating a hardware or software 
switch. 
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[0032] Figure 6F illustrates an arrangement generally similar to that described 

above with reference to Figure 6E but with the vertical situation display 
eliminated, and with surface contours illustrated. Because the vertical situation 
display 632 is not presented at the MFD 322a, the presented compass rosette can 
be increased even further, for example, to approximately 142 degrees. 

[0033] Figure 6G illustrates the MFD 322a presenting CDU information 635 (e.g., 

information typically presented at an aircraft control and display unit), in 
accordance with another aspect of the invention. This information is typically 
presented at the third or lower MFD 322c, but can be presented at either of the 
other two MFDs 322a, 322b, depending on which MFD is not currently presenting 
the engine display 327. The CDU information 635 can include displayed 
selectors in lieu of hardware switches, and can further include enlarged display 
fields for presenting error messages in the event the operator enters erroneous 
information. Aspects of both features are described in further detail in pending 

U.S. Application No. (Attorney Docket No. 03004.81 22US) and 

U.S. Application No. (Attorney Docket No. 03004.81 40US), both 

filed concurrently herewith and both incorporated herein in their entireties by 
reference. 

[0034] In any of the embodiments described above with reference to Figures 4- 

6G, the airline or other aircraft owner can modify the information presented at any 
of the MFDs 322. For example, the aircraft owner can request that contour lines, 
geopolitical boundaries and/or other information be presented at a navigation 
display. In other embodiments, the aircraft owner can add information or 
categories of information before or after purchasing the aircraft. For example, 
referring now to Figures 5A-5C, the aircraft owner can request that the 
supplemental information category ("SI") include additional selectable options, 
which can be presented at the menu display 570. The menu display 570 can be 
driven by modifiable, computer-implemented instructions, and accordingly, 
additions, deletions and/or modifications can be easily made without requiring 
hardware changes at the aircraft flight deck. 
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[0035] Figures 7A-7B illustrate flow charts corresponding to processes conducted 

in accordance with further embodiments of the invention. Referring first to Figure 
7A, a process 700 can include receiving operations information (process portion 
701 ) and presenting a first portion of the operations information over a first area of 
a display medium having a first size (process portion 702). For example, process 
portion 702 can include presenting navigation, communication, or other 
information over half an available area of one of the MFDs 322. The process 700 
can further include receiving a signai corresponding to an instruction to increase a 
fraction of the display medium occupied by the operations information (process 
portion 703). For example, when the operator selects the first and second 
portions of a single multifunction display 322 to present the same information, this 
action can correspond to an instruction to increase the fraction of the display 
medium occupied by the operations information. In process portion 704, the 
system can present at least the first portion of the operations information over a 
second area of the display medium having a second size greater than the first 
size. For example, process portion 704 can include presenting not only the same 
amount of information presented in process portion 702, but also additional 
information. Referring specifically to Figures 6B and 6E, process portion 704 can 
include presenting navigational information over an increased compass rosette 
area. 

[0036] Referring now to Figure 7B, a process 710 in accordance with another 

embodiment of the invention can include receiving operations information 
(process portion 711) and presenting a first portion of the operations information 
over a first area of a display medium occupying approximately half an available 
area of the display medium (process portion 712). The process 710 can further 
include presenting a second portion of the operations information over a second 
area of the display medium occupying approximately a second half of the 
available display area. In process portion 714, the process 710 can include 
receiving a signal from a user corresponding to an instruction to change the 
information presented at the first area of the display medium. For example, when 
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the operator changes the position of the MFD selector 452 described above, this 
action can transmit the appropriate signal to the system. The system can then 
change the operations information presented at the first area without changing the 
operations information presented at the second area, or independently of a 
change in the operations information presented at the second area (process 
portion 715). For example, the system can present a systems status diagram at 
one portion without changing a navigation display at another portion. 
Alternatively, the system can present the systems status information at one 
portion while independently updating the navigation display at another portion to 
reflect changes in the course of the aircraft. 
[0037] From the foregoing, it will be appreciated that specific embodiments of the 

invention have been described herein for purposes of illustration, but that various 
modifications may be made without deviating from the spirit and scope of the 
invention. For example, the enlarged displays described above in the context of 
navigation displays can also be presented in the context of other displays, e.g., 
textual displays. The content of particular displays described above are provided 
merely for illustrative purposes. In other embodiments, the display media 
described above can present information other than that shown in the figures. In 
still further embodiments, aspects of the invention described in the context of 
particular embodiments can be eliminated or combined. Accordingly, the 
invention is not limited except as by the appended claims. 
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